O. Viral stock was used as an HA1 standard after high speed spin to remove residual egg protein, and a supernatant aliquot was taken following pelleting ("Sup. after clean-up")."HDX1"
was not quenched, an aliquot was taken prior to pelleting (main-text methods). Following 5min pelleting, an aliquot of the supernatant ("Sup.1") and pellet was taken. Anti-HA1 monoclonal antibody (Millipore), which binds to a linear epitope of HA1 was used 1:100 and HA1 was visualized via HRP-conjugate anti-mouse secondary. An anti-HA1 antibody was used under the assumption that if HA were shed from the viral surface, only HA1 would be detected in the supernatant since HA2 is anchored in the viral membrane and would pellet with virus, since HA1 was only detected in the starting material and pellet, and not the supernatant after pelleting, all HA monitored via HDX was native HA. exchange. Raw spectral data for acid-triggered BHA exhibited spectral broadening and distinct bimodal distributions where the population of each species remained constant overtime, indicative of two distinct conformations undergoing EX2 exchange during HDX. Bimodal deconvolution was used to identify deuterium kinetics for post-fusion BHA (red line) by constraining one population to the pre-fusion envelope (light blue). (Guttman et al., 2013; Weis et al., 2006) . This specific example of the B-loop serves as a proof of principle for analysis of this system since one would expect the transition from loop-to-helix in post-fusion BHA (red dots) to generate a highly protected species relative to the exposed pre-fusion species (blue dots), which is observed in the exchange plot (Bullough et al., 1994; Carr and Kim, 1993) . Raw spectral HDX data for the fusion peptide in acid-triggered BHA exhibits mixed exchange kinetics distinctive of species observed in Figure S3 . Since the relative populations within the spectral data change as a function of time, and a portion of the sample contains pre-fusion BHA; it is difficult to definitively decipher the kinetics of post-fusion BHA. This type of kinetics was only observed in this region of acid-triggered BHA. Furthermore, previously published data suggests this site promotes aggregation in acid-triggered BHA (Ruigrok et al., 1988; Ruigrok et al., 1986; Skehel et al., 1982) . Theoretical SAXS patterns of modeled BHA from A) using CRYSOL and GNOM (Svergun et al., 1995; Svergun, 1992) showed substantial differences in computed SAXS curves. C) Subsequent P(r) pairwise distance distribution plot from SAXS curves in A) showed large changes in the mass distribution. By contrast the measured SAXS data of BHA at pH 5.2 in 0.02% n-DDM showed no such dramatic changes ( Figure 5 ). (orange) and 5.6 (red) relative to pH*7.5 (blue) data Connelly et al., 1993; Zhang et al., 2012) . Each exchange was performed in duplicate and the error bars indicate the standard deviation of both measures in corresponding pH*. Figure S7 ) based on the internal PPPI standard for qualitative comparison.
